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fST^ Abstract- A method for processing a substrate (10) to be processed by means of a semiconductor processing apparatus (1), 

nrocessins a by-product film is formed on the inner surface of the piocessmg vessel (2). Af^er the first substrate (10) taken out 
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substrate. 



BEST AVAILABLE COPY 



Wof^4/070079 Al lililllllliiill^lilii 



NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC. SD, SE, 
SG, SK, SL. SY, TJ, TM, TN, TR, TT, TZ, UA, UG. US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) it^srs^o^t^ifii-J. ±-ca>a)i<Di£«€iBlA^ 

pII6): ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, 
SZ, TZ, UG, ZM, ZW), 3.— 5 (AM, AZ, BY, KG, 
KZ, MD, RU, TJ, TM), 3 — □ / < (AT, BE, BG, CH, 
CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, FT, LU, 



MC, ML, PT, RO, SE, SL SK. TR), OAPI (BF, BJ. CF, CG, 
CL CM, GA, ON, GQ, GW, ML, MR, NE. SN, TD, TG). 



wo 2004/070079 ^^CT/JP2004/001125 

1 

m m ^ 

^ M b \i ^ i^cc/N-^LCD (Liquid crystal 

display)"^ F P D (Flat Panel Display) B (O y ^Wi 

CVD ( chemical Vapor 

Deposition) m <D fskmvc ii ^ . ^^M^Wi. m^^. ^m^w 

Ufc^>^^^>^?-^5 5^^Q!a^^5 2 (l^f^5 2a) P^\Z.n 



wo 2004/070079 




'CT/JP2004/001125 



2 

mm^ §^ 5 2 ^ - 5 3 X V m ^ <^ wl m K M ^ 

n 5 o # ;^ s * S R ^ ^ «^ ^ jJ"^ h ^ # 

Jj: J; »5 m »3 ^ M^^b $ ^ ^ ^ta # ^ 5 2 ^ Ij: 

5 4 S i: . M it $ ^ 5 ¥ ^ f*: ^ <^ # © ^ 

:L<r>tLt> ^ 1^ ^ S g 5 1 T? . — -7^ ^ ^ /i^ |§ ^ b 

w--^i^^3g^ff5„ ^y-^^^i/^STMi. fc— ^5 3J;: 
J;«3^a!S^I§5 2i^<irM^<^>t@.^};:;!ip^bx ^SWI^s 2i^ 



wo 2004/070079 ^ ^CT/JP2004/001125 

3 

Ud-b. =^ 3^ i" S J: 5 J^i . ^ 5l5 <^ ::i 

IS gfl ^ 

^^WUfcm> B&IB^SS^I^J-9feM^^ ^^^^ 
m'fei)8ll-*M-"^3fe:®^a;Srff 9 X^i . IB 5Jc K ^ S f * 13 



wo 2004/070079 




'CT/JP2004/001125 



4 

tii mw\mi^m^mit vx mm wim mm(DM^M^^ ^ ^ 
^ t > 



wo 2004/070079 




'CT/JP2004/001125 



5 

m 3 m 1 i^Tft-rmm^^m vfcmm X <^ x's ^ti 

^4tt. 0 1 (c;^-r U fc^g^ 2 J; o -c# b ^ 



wo 2004/070079 




'CT/JP2004/00112S 



6 

^ ^ -fk 1^ <^ <fc 5 1^ 1+ 14 c> v^ 1* m ?^ ^ 5 ^ . 

M^-^fl^ti^. r>at/>5 4 t — 5 3 ^(D^tJim^MI* 

^^axSo ^(D^^, fc-^5 3^^:j:oT•>:3l/^5 4<^^&^^ 
ta ^ Ij: 7 5"3E^ ^ D 6 o 

#>i^<^^^t^«> c V D fnim^M ^ m-t ^ ti X ^ ^t-t ^ ^ s 



wo 2004/070079 




'CT/JP2004/001125 



7 



-etSo :i<D:^m\zxfm. ^ v - =^ ^ tnm-^i: \) . 

la 7 iJi ^ -f- 1^ ^iOi S ^ e 5 1 0) X 0 fj:^ iy h — /v M o ^ 
g Ij: *3 v> T . gij m «^ 1^ <D fgi K It i4 {ii . )g| <^ J; o r ^I^J if 

mii^m t ummmm k (om^^^m^t-t t -d^-v^ ^ . m 

> i'J m 11^ <35 ^ ^ 5 0 % T T' S $|J ^ ^e'^' 



wo 2004/070079 




'CT/JP2004/001125 



8 



(iJr^^NS 4 t H — ^ 5 3 t (Dm\^:ft-^-i- ^mUX-h oX R 

5 2 a (D tlt^^^ttm 7 0~9 0%-efeS„ t*§o 
T. iijmi^j^:0S^®^ttfc:|^B<^F^lf5 2a365, :i(D%mm 



wo 2004/070079 ^ ^CT/JP2004/0D1125 

9 

v^-^ 8 iz: D 7 ;65Jc^i-5 s ^ tJs - /i- F 5 <d T 

m^if-^ ^£ ^ i> :n 1 0 S E iHl I- M ^ <^ ^ *5 

2ij:j;9«!!a^^2<z)(^^365m^<^?a^^^inm^tUx :i<o^ 
mmmmin. ^m^^ 2 (o^u^Mim-r ^ ^ t \^ x y> p ^ 



wo 2004/070079 ^ ^CT/J1»2004/001125 

10 

mtm^^rnxwis. i 4 w:. ;^ :7 a - = b n - ^ ^ 
(^^-^T) ^^vx. n 1 s-t;^^ 2 (^;^/;^#t^]^G s 1 3 . 

;{fx«i#^^gPGSl3f*. T^-^^T (NH3) :^ ^ ^ m 
mm.i^:'^^ (TiCl4) i:^tff^ 2 (D^m:^ :^ 

/si 0 -h ^ ^ ^ -fki )^ 6> 5^ B: Jf^^^fi^^ o 

i^W3j3i#«pi-5. >^mitm^^^^ im-h 5 0 %&. 
ti>^x% mm^^com^. mm(om\^m^ ^ =^^^ -i- o \z. 

mm^^ 2 }^X':f7:^'^i\:\^xh -tv^, 

^A^i3d>6>T:/^^T;5f;=^^'^tp||i<^^a;?f;^:ds, n 



wo 2004/070079 




'CT/JP2004/001125 



11 

^ ti: A <o ^ ^ V T if ^ ^ ^ ^ &^r-^i-^. nm^m- 

a -r 6 fc 86 s P r ;?f :^ o v> T « W R V- v^ „ 

l^W 3 -e^^U^#;«f;^^f"ix W 3 i: i^l^W 4 i: o ^ o ^ K 

^-^v 5 <Dmm\^\-i. mm :^ -^^ h ^£ ^ ^ ^ ^ 

8 1^^:. ^(^-hSgfl!ld='fe. /<?/V>^19i!. ^S7j<:x:/20i 
0 it. Wn.W 1 8^:^^LT^S^^2rt(^;«f^^#^*r5i: 

3j?-fjiU^-i?8. fc— 1 2. ;5f>^^^SPGS 1 3s 
GS14. GS15. GS17. /^/^>^l9s ^^2Ki^:/2 



wo 2004/070079 




'CT/JP2004/001125 



12 

tiSo mm^ 2 lit. mmmmm i<D^U(7y^B.m. mtj^^ 
^m:^ ^ (o m m X- ^ m ^ ^ ^ ^ i^^j>^i^-^^^^) ^ 

hifx^ m 2 K ^ i- \f ^ ^ m \^ X urn -t ^ o i^y (oum 

mi- ^^^f^'S. t ^ iikm^ ^ 2 }H <o :^ ^ m ii^-t ^ ^-^ — itiii 
8 tc: J; 7 $ -^^ h 9 ^^iSl^li 2 



wo 2004/070079 




'CT/JP2004/001125 



13 

U) o 

<oPis*^j=^ boo. M^^>^ 2 0 t:mWi^^x{iB!mm^ 
^^2\H(D^y<^(Dmmn. fi!}!m^^2 p^(Dmt}^m'^<omti. 

m^y£. 26. 6~2660Pa (0. 2'-20Torr) s 
:^mX'i-^m 2 (D (b) ^C^i-«fc5^^:l33Pa (IXor 
r ) Tte S * X'fir 5o ^fc. t-i?i2lz:J:V)> 2 

ff^^m'&<om.&. m^^. soo-eoo'c. *^jt?fi02 

(D ( a ) i: 0 \Z. 4: 5 ox:\zi1i\im^ ^ o -^bT. r. o M 

«!ia^^2i^;6^Bf^<^J£;'3Rt>*m^T'^^ufcm. 

1. 5~3. 5!;';/b/^/mins;4^M"t?fi^2<^(d){;i 
:^-t~j;5J212 V -y V fV / xa. i n 

;if;^c^^jS»{:ix mK.it, 0. 2 5- 0. SSPryb/V'/mi 
n> :ii^mx nm 2 <D (e) Jc:^i-<t5t-0. syiyh/l^/m 
i n t-t ^ o 



wo 2004/070079 




'CT/JP2004/00112S 



14 

;^j;*3. ^as^^ 2 0? ;^ Sr?iii^ iJi^m-r 5 86 Jj: ^ 

i: « U v^ „ 
ft^^lJi. 7i 1 7 bBf ^»<^^* 

a^:^2*^bTi^n-Ki-5'(T:^n-KXm) » 

£Jl±<Z) J: 5 ^l^^.ai- J; ^5 > ^SW^ 2 (Dl^ W 3 ^ t>*iJ1- 

/N - b 9 m « $ ^^ ^ IJ' ^ ) ''^ ^' <^ IfP iPp N # 1^ ^ 3 



wo 2004/070079 ^pCT/JP2004/001125 

15 

X. b 9 ^aa^^ 2 w 3 tcitx^-r s i: * 

:^ ^ m^ir ^ o ^Lfi tm\z.^ fc-iJ?i2jj:J;«9. ^S^^2 
20 (a) \^ ^ -t X ^ 8 5 O 'C KM ^ „ ^LT. 

^ ft ^ ^ M -CM* EI 2 <^ ( c ) :^ -t" J; 5 0 . 1 P y h / 
(f) {c fr^ -f- X ^ ic 1 0 y 5/ b/^/m i n^fHWSP^KMA 



wo 2004/070079 




•CT/JP2004/001125 



16 



itm ^^^^ t i- m\^ikm ^ ^ ^ o 'f- ^ ^^mi[:mi-±^m^ 

14 ^ L < a ^ H S r t )65 v^ „ ^ O 1^ m X - ^ 1 2 

m^M. :^mx-nm 2 (D (c) k^-t X ^ \c 5 V h /^^ym 
i n<^^^;?f;^^#t|&b. «!iS^:^2F^<^;^;^^^^^Wi 8 



wo 2004/070079 ^ ^'CT/JP2004/001125 

17 

^ y :/i{^«ia=Srff 9 r. i: ^50* bv^„ y - ^ ^ iJ^' S 

7 :7 -T? 6 o 

m 3 6 l::*5V>-C. IB^ roj f*. 7^ ^ © ^ Jfe <z> 

«!.S^S&2t^j;i#«p-t-S@'jm^l^3^^^^^^^t^^^^^^^ 
■t-5JbtSt?=fTofco la-^ rnj j*. t*^ jfe ^ ^If i;: # s Jt 



wo 2004/070079 



'CT/JP2004/001125 



18 



t> O "C o „ 

t? 5 o 

^4j::^-t-j: 5 mmm2coi&m:^m (la^ roj x^m 

l::H:-^T> "e^S^S^ 2 1^ (Z) jOMS ^ - ^ 



wo 2004/070079 




•CT/JP2004/001125 



1? 

(D^m:^m(Dm'^i^it. iskmm^ 2 ^m — f3:^M.m^^m'^•r 
^ iz.it. mmm^ 2 iH^m — :^j:mm\^mn'r ^ (D\z:m 1 e 0 

HSis-efi. 5 0 0 'cofiSimm.M'V 1 0 ±k e nm 
(D f- >' m itm: ^ m- ^ s mmm^ 2 p^(D^iLm 1 17 1 0 

-to 

m 5 \z.Bir ^ \ZL . mMms(o^m:^m (iB^ roj xm 
^) (Dm-^izit, ^m^^ 2 (D 3 -D(DiiLWiiz^\,^x . mi^m 

mm^^ 2 (D ±^ (T) xj^^ ^ titi^ >^ m.itm(omm^^ 



wo 2004/070079 ^ ^CT/JP2004/001125 

20 

^fc. m 6 KB-r i:. 0 \- . mmm 3 CO ^m.:^m (ia# 
roj x-m^) <Dm-a•^-^^^ mmm^ 2 (d 3 <>(DiiLm\^^^^ 

± «i5 ^ 6 ^ iHt ^ iJii: o -C 15 ^ - 5^ M ^ ^ 

M3^^:a;9^ :^^m (d mm o^mmK^ ^ fHiW.:)! ^(dx 

a^§§(^ODjSgP:0=»b±gi5 t-'S 5 M ^ ^ I- H o T S — 



wo 2004/070079 




'CT/JP2004/001125 



21 

(TiCl4) tz:l^e>-f> i&(D^m^^^ ^^'it^m. Mk. 

T i F 4 s T i I 4 s T a C 1 4 ^ ^ M V> S r ^ :6S T- # 

t:/^ = T (nHs) ^^:|5Se>-r^ flfeoN^Hi:^-^tp:«f;5^s 

^mmmx ^^x. ^ ^m(ommx h ^ o 



wo 2004/070079 ^p»CT/JP2004/001125 

22 

b> ;*:|Sl^fi. 3 SrW U:^J:v^:^f^«5t<^>«!!S^I§S^^-t- 

t? # S o 



wo 2004/070079 ^ ^CT/JP2004/001125 

23 

^ <D m 

O "C N 



wo 2004/070079 ^p>CT/JP2004/001125 

24 

10. f*^(^^|Sffllt-IBS©:^^^-*5v^x^ 

fern, mu^w^n^n 5 » 

11. Bt^o?^fflii-IB^<z>:&ifel;:*3V^T^ 

o T X 

^S^^i^l-^0.S;5f :^ 1-^ C V D I- J: BulB^ 1 

B&IB¥^<*:^S=^'el.-^ftlflB«!!S^^d^e>^IB0 1 SIRS: 



wo 2004/070079 




'CT/JP2004/001125 



25 



15. m*<^^ffll4^^:|B^<^:^^fe^-*5V^T^ 
1 6. f»*<7)miai 4^^:|B^©:^^^^^:*3V^■C. 



wo 2004/070079 




'CT/JP2004/001125 



26 



1 8. ^mi^mmmmx-h-ox . 

MIB^ta^^t^ I2:«l'a:;tf ;^ b> IB H 1 ^ l:: ?t b T 

LTSfclf «!!S^fT 5 xm<b > ttr IB gfc W 3g {4 gtr IB 
Si2:iaaFS!l#LJ^^;65bHtf^^S^«F^^j:B&fB«!!3il;«f:^Sr#^^ 



wo 2004/070079 



'CT/JP2004/001125 



1/5 




FIG. 1 



wo 2004/070079 

^ ^CT/JP2004/001125 





FIG. 4 



wo 2004/070079 



(nm) 

6.5 



6.0 



5.5 



-JL- 

B 



J$l-tt (%) 
6 



CT/JP2004/001125 



4/5 



c 

F I G. 5 



B 



FIG. 6 



wo 2004/070079 

^»CT/JP2004/00112S 



5/5 




FIG. 7 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/001125 



A CLASSmCATION OF SUBJECT MATTER 
Int-Cl^ C23C16/44 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documaitation searched (classification system followed by classifi^tion symbols) „niTOi /-^l 

^^Int.Cl"' C23C14/00-16/56, H01L21/203-21/205, H01L21/285, H01L21/31 



i Documentation searched other than minimum documentation to the extent that su^ docmnente a« ""^^^^ m the fields ^^^ed 
Jitsuyo Shinan Kbho 1922-1996 Jitsuyo Shii^ Torolm P^^^ nS^lSSJ 

Kbkai Jitsuyo Shinan Kbho ' 1971-2004 Toroku Jitsuyo Shinan Kdho 1994-2004 



Electronic database consulted during the intcniational search (name of database and, where practicable, search terms used) 



I C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document, with mdication, where appropriate, of the relevant passages 



GB 2282825 A (MITSUBISHI DENKl KABDSHIKI KAISHA) , 

19 April. 1995 (19.04.95), 

Page 4, line 21 to page 5, line 13 

& FR 2711274 A & JP 7-111244 A 

Par. No- [0008] 

US 6197118 Bl (ANELVA CORP.)/ 
06 March, 2001 (06.03.01)/ 
Full text 

& JP 11-150073 A & KR 99045169 A 

& TW 399262 A & US 6486076 Bl 

JP 3119475 B2 (NEC Corp.)/ 
13 October, 2000 (13.10.00), 
Full text 
(Family: none) 



Relevant to claim No. 



1-18 



1-18 



1-18 



|~1 Further documents are listed m the continuation of Box C. 



\ I See patent family annex. 



Special categones of cited documents: 
"A* document defining the general state of the art which is not considered 

to be cf particular relevance 
I "E** eailicr application or patent but published on or after the international 
fUtngdate 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
*0" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than 
the priorily date claimed 



"T" later document published after the international filing date or priority 

date and not in conflict with the application but cifced to understand 

the principle or theory underlying the invention 
**X" document of particular relevance; the cl aimed invention cannot be 

considered novel or cannot be considered to involve an inventive 

step when the document is taken alone 
"Y" document of paiticular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document \s 

combined with one or more other such documents, such combmalion 

behig obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
14 April, 2004 (14.04.04) 



Date of mailmg of the international search report 
27 April, 2004 (27.04.04) 



I Name and n^Hng address of the ISA/ 

Japanese Patent Office 



PacsimileNo 

Fonn PCT/ISAy21 0 (second sheet) (Januaiy 2004) 



Authorized officer 



Telephone No. 



H^ffl®#-^ PCX/ J P 2 0 0 4/0 0 1 1 2 5 



Int.Cr C23C16/'44 



fS«&^Tofc*/HSK:|si- (HEi#fF^« (IPC)) 

Int . 023014/00-16/56. H01L21/203~21/205, H01L21/285, H01L21/31 



«/J^|5BS^ifi•£i^^«>S!i^•^lS3lE*^Tofc^»^^•g•*tLS t>«> 

B*a^ffl«T^<^^ 1922-1996<^ 

e:*i:ffl-iiMSI^»f^-4)^# 1971-2004^ 

H:*:H^fflSf|glE^<2^#a 1996- 2004<^ 

B*ffla@kllfflfr^^# 1994-2004^ 



GB 2282825 A (MTTSUBISHI DENH KABUSHKI KAISHA) 1995.04.19 
4K21ff-5Hl3=fT, &.FR 2711274 A & JP. 7-111244 A. [0008] 

US 6197118 Bl (ANELVA CORPORATION) 2001.03.06 

^IS:, & JP 11-150073 A, & KR 99045169 A & TW 399262 A. 
& US 6486076 Bl 

JP 3119475 B2 (S^M^^^^ 2000.10.13 



1-18 



1-18 



1-18 



to? 



r&j ^—y<7-> h 7 r 5 y — 



14. 0 4. 2 0 0 4 



B*B#f^/T (I SA/J P) 
i5®#^l 0 0-8 9 1 5 



H^iis«-&<©3Siig0 27.4.2004 



4G 



9 2 7 8 



03-3581-1101 F^,^ 3 4 16 



«6*PCT/I SA/2 1 0 (S^2'<-i^) (2004¥1^) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 



Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ D^GE CUT OFF AT TOP, BOTTOM OR SIDES 



Id FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 



documents submitted by the applicant. 




